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DETAILED ACTION 
*** Note that AU2616 has been changed to AU2416*** 

Response to Arguments 

1. Applicant's arguments, see Pre- Appeal Brief Request pages 1-5, filed 02/23/2009, with 
respect to the rejection(s) of claim(s) 1-4, 6-7, 9-11, 14-16, 18-23, and 25-28 as being 
unpatentable under 35 U.S.C. 103(a) over Ketchum, U.S. Published Patent Application No. 
2003/0048856, in view of Dabak, U.S. Patent No. 6,594,473, claims 8 and 17 based on Ketchum, 
Dabak and Salvi and claim 24 based on Ketchum, Dabak, and Kim.) have been fully considered 
and are persuasive. Therefore, the rejection has been withdrawn. However, upon further 
consideration, a new ground(s) of rejection is made as shown below: 

• Claims 1-4, 7, 9-10, 21, 25 and 27 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hottinen et al (WO/02/47286; hereinafter Hottinen) in view of Kim et 
al. (US 203/0128769; hereinafter Kim). 

• Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hottinen et al 
(WO/02/47286; hereinafter Hottinen) in view of Kim et al. (US 203/0128769; hereinafter 
Kim) in further view of Kim et al. (US 7,277,407; hereinafter Kim II). 

• Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hottinen et al 
(WO/02/47286; hereinafter Hottinen) in view of Kim et al. (US 203/0128769; hereinafter 
Kim) in further view of Salvi (US 2004/0139383; hereinafter Salvi). 
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• Claims 11, 14, 18-20, 24 and 26 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kim et al. (US 203/0128769; hereinafter Kim) in view of Hottinen et al 
(WO/02/47286; hereinafter Hottinen) in further view of Ketchum et al. (US 
2003/0048856; hereinafter Ketchum). 

• Claims 15 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kim et 
al. (US 203/0128769; hereinafter Kim) in view of Hottinen et al (WO/02/47286; 
hereinafter Hottinen) in further view of Ketchum et al. (US 2003/0048856; hereinafter 
Ketchum) in further view of Kim et al. (US 7,277,407; hereinafter Kim II). 

• Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kim et al. (US 
203/0128769; hereinafter Kim) in view of Hottinen et al (WO/02/47286; hereinafter 
Hottinen) in further view of Ketchum et al. (US 2003/0048856; hereinafter Ketchum) in 
further view of Salvi (US 2004/0139383; hereinafter Salvi). 

• Claims 22-23 and 28 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hottinen et al (WO/02/47286; hereinafter Hottinen) in view of Kim et al. (US 
203/0128769; hereinafter Kim). 



Claim Rejections - 35 USC § 112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

3. Claims 1-4, 6-10 and 25 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 
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4. A broad range or limitation together with a narrow range or limitation that falls within the 
broad range or limitation (in the same claim) is considered indefinite, since the resulting claim 
does not clearly set forth the metes and bounds of the patent protection desired. See MPEP § 
2173.05(c). Note the explanation given by the Board of Patent Appeals and Interferences in Ex 
parte Wu, 10 USPQ2d 2031, 2033 (Bd. Pat. App. & Inter. 1989), as to where broad language is 
followed by "such as" and then narrow language. The Board stated that this can render a claim 
indefinite by raising a question or doubt as to whether the feature introduced by such language is 
(a) merely exemplary of the remainder of the claim, and therefore not required, or (b) a required 
feature of the claims. Note also, for example, the decisions of Ex parte Steigewald, 131 

USPQ 74 (Bd. App. 1961); Ex parte Hall, 83 USPQ 38 (Bd. App. 1948); and Ex parte Hasche, 
86 USPQ 481 (Bd. App. 1949). In the present instance, claim 1 recites the broad recitation "Ni 
and N2 are non-zero integers", and the claim also recites "one of Ni and N 2 may be zero" which 
is the narrower statement of the range/limitation. 

5. Additionally, regarding claim 1, the phrase "may be" renders the claim indefinite 
because it is unclear whether the limitations following the phrase are part of the claimed 
invention. 

Claim Rejections - 35 USC §103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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7. This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

8. Claims 1-4, 7, 9-10, 21, 25 and 27 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hottinen et al (WO/02/47286; hereinafter Hottinen) in view of Kim et al. (US 
203/0128769; hereinafter Kim). 

As to claim 1, Hottinen shows a method (abstract; method shown) comprising: 
encoding data signals across time into an encoded data signal (page 22, 2 nd % note data 
signals are encoded so that different encoded bits are transmitted from different beams with an 
assigned power. Further note that a turbo encoder is applied in the encoding process, by using the 
turbo encoder to the data signal, the data signal is encoded across time); 

determining a quality of at least a first channel (page 12, 3 rd % note that the weight 
information, which includes sets of weights, data rates and power distribution, is determined 
based on short term variations (i.e. quality) of the received channels or based on stationary 
structure of the received channels or combination of both) from a feedback circuit (page 8, 2 nd % 
note that data rate sampling to multiple beams is done at least partially using a second radio 
connection unit to first radio connection unit feedback); 
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dividing the encoded data signal (page 22, 2 nd % data signals transmitted by the base 
station are split in the base station to multiple downlink beams after channel encoding) into a 
first transmission data signal and a second transmission data signal (page 22, 2 nd % the encoded 
signal is distributed in at least two beams (i.e. each data signal on each channel) for transmission. 
See also page 3, 3 rd Tf to page 4, 1 st H), 

wherein at least one data signals is based on the determined quality of the first channel 
(page 22, 2 nd % note that each of the two beams is formed by weighting the supplied encoded 
data bits in the antenna elements with the corresponding set of weights, which includes the weigh 
information for each antenna element for the specific beam); and 

transmitting in parallel the first transmission data signal (page 3, 3 rd % data signal is 
distributed to at least two beams (i.e. each data signal on each channel) for parallel transmission 
of the data signal in at least two partly different streams) from a first antenna (page 3, 3 rd % 
transmission of stream using at least one antenna element) at a first rate at a first power modified 
by a first weight value over the first channel (page 1 7, 2 nd % note that beams are formed by 
assigning different sets of weights to the data signals for transmission from the antenna element; 
each beam is also assigned a data rates with which bits are to be transmitted and an output 
power.) and 

the second transmission packet from a second antenna (page 3, 3 rd % other data signal 
distributed in another beam of the at least two beams) at a second rate that differs from the first 
rate and at the first power modified by a second weight value over a second channel (page 17, 2 nd 
% note that beams are formed by assigning different sets of weights to the data signals for 
transmission from the antenna element; each beam is also assigned a data rates with which bits 
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are to be transmitted and an output power. Page 20, 2 nd % further note that different rates, Rl, 
R2, etc. are assigned to different beams). 

Hottinen shows an example of the turbo encoding process in page 22, however, does not 
specifically show the particular assignments of different bits and corresponding sizes. 

Even though, Hottinen shows the encoded data signal, Hottinen does not specifically 
show a plurality of N systematic bits, an encoded packet of size M bits, a first transmission 
packet defining a first size Ml bits that includes Nl of the N systematic bits and a second 
transmission packet defining a second size M2 bits that includes N2 of the N systematic bits; 
wherein M, Ml, M2, N, Nl and N2 are all non-zero integers except one of N~ and N2 may be 
zero, M is greater than N, M is at least equal to MI+M2, and N is at least equal to NI+N2. 

However, the above-mentioned claim limitations are well-established in the art as 
evidenced by Kim. Kim shows a method for providing first and second interleaved bit streams 
to a modulator in order to transmit the first and second interleaved bit streams through at least 
two antennas in a mobile communication system (abstract). 

Specifically, Kim shows a plurality of N systematic bits (Par. 0036; prior to input to 
encoder, there are 3 input information bits; see related Figure 8, step 140-142), an encoded 
packet of size M bits (Par. 0056; note that after encoding process, for a given channel encoder 
generates a packet with 3 systematic bits and 1 parity bits; see related Figure 8, step 142) 
a first transmission packet defining a first size Ml bits that includes Nl of the N 
systematic bits (Par. 0056; note when 4 transmission antennas have a transmission condition 
pattern [H, M, M, L], the systematic bits are transmitted through transmission antennas with 
transmission conditions H, M and M, and the 1 parity bit is transmitted through a transmission 



Application/Control Number: 1 0/7 1 8,837 Page 8 

Art Unit: 2416 

antenna with a transmission condition L. In this instance, under H transmission condition, a 
systematic bit (i.e. one of Nl) is transmitted, where the size is also dictated by the systematic bit; 
see related Figure 8) and 

a second transmission packet defining a second size M2 bits that includes N2 of the N 
systematic bits (Par. 0056; note when 4 transmission antennas have a transmission condition 
pattern [H, M, M, L], the systematic bits are transmitted through transmission antennas with 
transmission conditions H, M and M, and the 1 parity bit is transmitted through a transmission 
antenna with a transmission condition L. In this instance, under any of M transmission 
conditions, a systematic bit (i.e. one of N2) is transmitted, where the size is also dictated by the 
systematic bit; see related Figure 8); 

wherein M, Ml, M2, N, Nl and N2 are all non-zero integers (Par. 0054-0056; systematic 
bits and given corresponding sizes (i.e. M, Ml, M2) are non-zero integers) 

except one of Nl and N2 may be zero (Par. 0054; note under transmission condition 
[H,x,x,L], all the systematic bits are transmitted under the H transmission condition, and none 
(i.e. one of Nl or N2) of systematic bits are transmitted in the L transmission condition), 

M is greater than N (Par. 0056; note that output of 3 systematic bits and 1 parity bit (i.e. 
combination shows M) is greater than 3 input information bits (i.e. N).), 

M is at least equal to M1+M2 (Par. 0054-0056; note that the total systematic bit size is 
equal to the distributed systematic bit size (in different streams).), and 

N is at least equal to N1+N2 (Par. 0054-0056; note that the total systematic bits are equal 
to the distributed systematic bits (in different streams).). 
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In view of the above, having the system of Hottinen, then given the well-established 
teaching of Kim, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the system of Hottinen as taught by Kim, in order to improve system 
performance by assigning the systematic bits to the bits corresponding to positions more resistive 
to an error among the bits constituting a symbol and assigning the parity bits to the bits 
corresponding to positions relatively susceptible to an error, during modulation (Par. 0017). 

As to claim 2, modified Hottinen shows wherein dividing the encoded packet comprises 
maximizing a number Nl of systematic bits in the first transmission packet (Kim: Par. 0054; note 
that during transmission condition [H,x,x,L], systematic bits arc maximized in under the 
transmission condition H). 

As to claim 3, modified Hottinen shows wherein N=N1 and N2=0 (Kim: Par. 0054; note 
that during transmission condition [H,x,x,L], systematic bits are maximized in under the 
transmission condition H; Table 1, Par. 0052; shows a coding rate of 1/2, where for a given input 
of 1 information bit, 1 systematic bit and 1 parity bit is output out of the encoder. Thus in this 
instance, when a coding rate of l A is applied to the transmission condition of [H,x,x,L], 1 
systematic bit is transmitted on the H condition, thus denoting N=N1, and N2=0.). 

As to claim 4, modified Hottinen shows wherein M1=M2 and Nl # N2 (Kim: Par. 0054; 
note that during transmission condition [H,x,x,L], systematic bits are maximized in under the 
transmission condition H; Table 1, Par. 0052; shows a coding rate of 1/2, where for a given input 
of 1 information bit, 1 systematic bit and 1 parity bit is output out of the encoder. Thus in this 
instance, when a coding rate of X A is applied to the transmission condition of [H,x,x,L], 1 
systematic bit is transmitted on the H condition, thus denoting Nl ^ N2 and since 2 bits (one 
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systematic under H condition; one parity under L condition) is transmitted, the transmission also 
shows M1=M2.). 

As to claim 7, modified Hottinen shows encoding a plurality of N systematic bits across 
time into an encoded packet of size M bits comprises interleaving over the M bits (Kim: abstract, 
Figure 1; note interleaver interleaves the first and second bit streams into the first and second 
interleaved bit streams). 

As to claim 9, modified Hottinen shows determining a capacity of said first channel 
(Kim: Par. 0093; note that Information representing transmission conditions for the transmission 
antennas is generated by Water pouring. This means that the transmitter and the receiver both 
perceive the channel conditions. Based on the information, the transmitter can perform an 
operation of increasing channel capacity.). 

As to claim 10, modified Hottinen shows determining a quality of a second channel 
(Kim: Par. 002 1 ; note that transmission conditions of antennas are determined), and the values of 
Ml and M2 are determined from the quality of the first and second channels (Kim: 0021; note 
that the values of the included bits and corresponding size (i.e. Ml , M2) for transmission on a 
given antenna is based on the transmission conditions of the antennas (i.e. [H,x,x,L] or 
[H,M,M,L], etc).). 

As to claim 21, Hottinen shows a method (abstract; method shown) comprising: 
encoding data signals (page 22, 2 nd % note data signals are encoded so that different 

encoded bits are transmitted from different beams with an assigned power); 

based on a determined characteristic of at least a first channel (page 12, 3 rd % note that 

the weight information, which includes sets of weights, data rates and power distribution, is 
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determined based on short term variations (i.e. quality) of the received channels or based on 
stationary structure of the received channels or combination of both), adaptively splitting the 
encoded input bits into a first stream and a second stream (page 22, 2 nd % data signals transmitted 
by the base station are split in the base station to multiple downlink beams after channel 
encoding so that different encoded bits are transmitted from different beams); and 

transmitting the first stream (page 3, 3 rd % data signal is distributed to at least two beams 
(i.e. each data signal on each channel) for parallel transmission of the data signal in at least two 
partly different streams) at a first rate and at a first power modified by a first weight value over 
the first channel (page 17, 2 nd % note that beams are formed by assigning different sets of 
weights to the data signals for transmission from the antenna element; each beam is also assigned 
a data rate with which bits are to be transmitted and an output power.) and 

the second stream (page 3, 3 rd % other data signal distributed in another beam of the at 
least two beams) at a second rate that differs from the first rate and at the first power modified by 
a second weight value over a second channel (page 17, 2 nd % note that beams are formed by 
assigning different sets of weights to the data signals for transmission from the antenna element; 
each beam is also assigned a data rates with which bits are to be transmitted and an output 
power. Page 20, 2 nd % further note that different rates, Rl, R2, etc. are assigned to different 
beams). 

Even though, Hottinen shows the encoded data signal, Hottinen does not specifically 
show a plurality of input bits; a first subpacket defining a first subpacket size and a second 
subpacket defining a second subpacket size. 
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However, the above-mentioned claim limitations are well-established in the art as 
evidenced by Kim. Kim shows a method for providing first and second interleaved bit streams 
to a modulator in order to transmit the first and second interleaved bit streams through at least 
two antennas in a mobile communication system (abstract). 

Specifically, Kim shows a plurality of N systematic bits (Par. 0036; prior to input to 
encoder, there are 3 input information bits; see related Figure 8, step 140-142); 

a first subpacket defining a first subpacket size (Par. 0056; note when 4 transmission 
antennas have a transmission condition pattern [H, M, M, L], the systematic bits are transmitted 
through transmission antennas with transmission conditions H, M and M, and the 1 parity bit is 
transmitted through a transmission antenna with a transmission condition L. In this instance, 
under H transmission condition, a systematic bit (i.e. one of Nl) is transmitted, where the size is 
also dictated by the systematic bit; see related Figure 8) 

and a second subpacket defining a second subpacket size (Par. 0056; note when 4 
transmission antennas have a transmission condition pattern [H, M, M, L], the systematic bits are 
transmitted through transmission antennas with transmission conditions H, M and M, and the 1 
parity bit is transmitted through a transmission antenna with a transmission condition L. In this 
instance, under any of M transmission conditions, a systematic bit (i.e. one of N2) is transmitted, 
where the size is also dictated by the systematic bit; see related Figure 8); 

In view of the above, having the system of Hottinen, then given the well-established 
teaching of Kim, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the system of Hottinen as taught by Kim, in order to improve system 
performance by assigning the systematic bits to the bits corresponding to positions more resistive 
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to an error among the bits constituting a symbol and assigning the parity bits to the bits 
corresponding to positions relatively susceptible to an error, during modulation (Par. 0017). 

As to claim 25, modified Hottinen shows channel interleaving the encoded packet of size 
M bits with other encoded packets (Kim: Figure 3 shows interleaver 64 which performs 
interleaving of systematic and parity bits); and wherein dividing the encoded packet is after the 
channel interleaving (Kim: Figure 3 shows dividing/distribution is performed after interleaving). 

As to claim 27, modified Hottinen shows channel interleaving the encoded input bits 
with other encoded packets prior to adaptively splitting the encoded input bits (Kim: Figure 3 
shows interleaver 64 disposed between encoder 60 and distributor 66, where interleaver 
interleaves the systematic bits and the parity bits prior to input to distributor 66). 

9. Claims 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hottinen et al 
(WO/02/47286; hereinafter Hottinen) in view of Kim et al. (US 203/0128769; hereinafter Kim) 
in further view of Kim et al. (US 7,277,407; hereinafter Kim II). 

As to claim 6, modified Hottinen shows transmitting the second transmission packet 
from the second antenna and from the first antenna and the application of different sets of 
weights to the streams, as discussed above. However, modified Hottinen does not specifically 
show transmission at a second power modified by a third weight value at a given antenna, and 
from another antenna at the second power modified by a fourth weight value. 

However, the above-mentioned claim limitations are well-established in the art as 
evidenced by Kim II. Specifically, Kim II shows transmission at a second power modified by a 
third weight value at a given antenna (Figure 8; W 2 i applied to transmission on antenna 1), and 
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from another antenna at the second power modified by a fourth weight value (Figure 8, note W22 
applied to transmission on antenna 2; further note that the application of different weights are 
directly related to the power control for a given transmission on the antennas as shown at least in 
col. 2, lines 36-49). 

In view of the above, having the system of modified Hottinen, then given the well- 
established teaching of Kim II, it would have been obvious to one of ordinary skill in the art at 
the time of the invention to modify the system of modified Hottinen as taught by Kim II, in order 
to provide proper control of a transmit antenna array for a given communications network (col. 
5, lines 18-20). 

10. Claims 8 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hottinen et al (WO/02/47286; hereinafter Hottinen) in view of Kim et al. (US 203/0128769; 
hereinafter Kim) in further view of Salvi (US 2004/0139383; hereinafter Salvi). 

As to claim 8, modified Hottinen shows the step of interleaving over the M bits (Figure 

4a-b). 

Modified Hottinen does not specifically show that the encoding further comprises turbo 
encoding using a single turbo interleaver of size N. 

However, the above-mentioned claim limitation is well-established in the art as 
evidenced by Salvi. Salvi shows turbo encoding using a single turbo interleaver (Figure 2, 
interleaver) of size N (Table 1, Par. 0048; Par. 0040-0043). 

In view of the above, having the system of modified Hottinen and then given the well- 
established teaching of Salvi, it would have been obvious to one of ordinary skill in the art at the 
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time of the invention to modify the system of modified Hottinen as taught by Salvi in order to 
shorten delays in coding data (Par. 0010). 

1 1 . Claims 11, 14, 18-20, 24 and 26 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kim et al. (US 203/0128769; hereinafter Kim) in view of Hottinen et al 
(WO/02/47286; hereinafter Hottinen) in further view of Ketchum et al. (US 2003/0048856; 
hereinafter Ketchum). 

As to claim 11, Kim shows a device (Figure 1 and 3 shows a transmitting device) 
comprising: 

an encoder (Figure 1, encoder 10; Figure 3; encoder 60) having an input for receiving a 
plurality of N systematic bits and an output for outputting a plurality of M bits (Par. 0052; for a 
given coding rate of %, the encoder has an input of 3 information bits (i.e. N systematic bits) and 
output of 4 systematic bits (i.e. M bits).), 

wherein M is greater than N (Par. 0052; output of 4 systematic bits is greater than 3 input 

bits); 

determining a channel characteristic of a first communication channel (Par. 0021; Par. 
0071; a transmission condition of the transmission/reception antennas (for a given channel) may 
be determined). 

a demultiplexer (Figure 3, distributor 66) having an input coupled to an output of the 
encoder (Figure 3, shows input of distributor 66 coupled to output of channel encoder 60) and an 
input coupled to an output of a controller circuit (Figure 3, shows input of distributor is also 
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couple to output of controller; Par. 0071, 0078; note controller changes transmission data 
according to transmission condition supplied in feedback), 

said demultiplexer for outputting in parallel a first portion Ml of the M bits at a first 
output and a second portion M2 of the M bits at a second output (figure 3, distributor 66 outputs 
in parallel symbolic bits for antenna 1 (i.e. first portion Ml of M bits), symbolic bits for antenna 
2 (i.e. second portion M2 of M bits) and so on.) ; 

a first antenna coupled to the first output (Figure 3, antenna 22 coupled to an output of 
distributor 66) for transmitting said first portion Ml of the M bits (Figure 3; transmission of 
S/P/S&P for antenna 22); 

a second antenna coupled to the second output Figure 3, antenna 23 coupled to another 
output of distributor 66) for transmitting said second portion M2 of the M bits (Figure 3; 
transmission of S/P/S&P for antenna 24); and 

Kim does not specifically show a channel feedback circuit; a first amplifier coupled to 
said first output for increasing a power of said first portion Ml of the M bits; a second amplifier 
coupled to said second output for increasing a power of said second portion M2 of the M bits; 
transmitting at a first rate; transmitting, at a second rate that differs from the first rate, a first 
eigenvector block in series with the first output, said first eigenvector block coupled to said first 
and said second antenna for applying a first power weight factor to said first portion Ml of the M 
bits prior to transmission from said first antenna and for applying a second power weight factor 
to said first portion Ml of the M bits prior to transmission from said second antenna. 

However, the above-mentioned claim limitations are well-established in the art as 
evidenced by Hottinen. 
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Specifically, Hottinen shows a channel feedback circuit (page 8, 2 nd % note that data rate 
sampling to multiple beams is done at least partially using a second radio connection unit to first 
radio connection unit feedback); 

transmitting at a first rate (page 17, 2 nd % note that beams are formed by assigning 
different sets of weights to the data signals for transmission from the antenna element; each 
beam is also assigned a data rate with which bits are to be transmitted and an output power.); 

transmitting, at a second rate that differs from the first rate (page 17, 2 nd % note that 
beams are formed by assigning different sets of weights to the data signals for transmission from 
the antenna element; each beam is also assigned a data rates with which bits are to be transmitted 
and an output power. Page 20, 2 nd ^j; further note that different rates, Rl, R2, etc. are assigned to 
different beams), 

eigenanalysis for applying a first power weight factor to said first portion Ml of the M 
bits prior to transmission from said first antenna and for applying a second power weight factor 
to said first portion Ml of the M bits prior to transmission from said second antenna (page 23, 
2 nd ]f to page 24, 3 rd % note the eigenvectors determined by the eigenanalysis are fed back to the 
base station as sets of weights for downlink beamforming; for obtaining the weight vectors 
needed for beam forming, the terminal calculates two different vectors from this matrix R, e.g. 
the eigenvectors corresponding to the two largest eigenvalues of the matrix. 

In view of the above, having the system of Kim, then given the well-established teaching 
of Hottinen, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the system of Kim as taught by Hottinen, in order to allow high data rates in 
the downlink matched to the current channel conditions (page 3, 2 nd 
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Even though, modified Kim shows the eigenanalysis as discussed above, modified Kim 
does not show a first eigenvector block in series with the first output, said first eigenvector block 
coupled to said first and said second antenna. Also, modified Kim does not show a first 
amplifier coupled to said first output for increasing a power of said first portion Ml of the M 
bits; a second amplifier coupled to said second output for increasing a power of said second 
portion M2 of the M bits. 

However, the above-mentioned claim limitations are well-established in the art as 
evidenced by Ketchum. 

Specifically, Ketchum shows a first eigenvector block in scries with the first output, said 
first eigenvector block coupled to said first and said second antenna (Par. 0110, eij are elements 
of eigenvector matrix E; Par. 0106-01 13, shows equation 27, that comprises of 3 matrices, one 
matrix shows b l...bNc which are the weighted modulation symbols for spatial subchannels 
1,2, ...NNc, second matrix shows eij which are the elements of eigenvector matrix E related to the 
transmission characteristics and are also take into account in determining effective channel gains 
H(j,k) and third matrix, x 1... xNT which shows the precondition modulation symbols; Par. 0111, 
shows the multiple preconditioned modulation symbols, transmitted on the channels available 
and modified by the eigenvector elements). 

Also, Ketchum shows a first amplifier (Figure 4a-b, modulator 322a-t) coupled to said 
first output for increasing a power of said first portion Ml of the M bits (Par. 0104; each 
modulator further amplifies a modulation symbol); 
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a second amplifier (Figure 4a-b, modulator 322a-t) coupled to said second output for 
increasing a power of said second portion M2 of the M bits (Par. 0104; each modulator further 
amplifies a modulation symbol). 

In view of the above, having the system of modified Kim, then given the well- 
established teaching of Ketchum, it would have been obvious to one of ordinary skill in the art at 
the time of the invention to modify the system of modified Kim as taught by Ketchum, in order 
to effectively and efficiently process data for transmission on multiple channels with different 
capacities (Par. 0007). 

As to claim 14, further modified Kim shows wherein said first and second power weight 
factor are based on at least one of a size of said first Ml and second M2 portion and 

a channel quality of a first and second channel provided by said channel feedback circuit 
(Hottinen: page 12, 3 rd % note that the weight information, which includes sets of weights, data 
rates and power distribution, is determined based on short term variations (i.e. quality) of the 
received channels or based on stationary structure of the received channels or combination of 
both; page 8, 2 nd % note that data rate sampling to multiple beams is done at least partially using 
a second radio connection unit to first radio connection unit feedback), 

said first antenna transmitting over said first channel and said second antenna 
transmitting over said second channel. 

As to claim 18, further modified Kim shows wherein the first Ml and second M2 portion 
are the same size and the systematic bits are not equally distributed among the first Ml and 
second M2 portion (Kim: Par. 0054; note that during transmission condition [H,x,x,L], 
systematic bits are maximized in under the transmission condition H; Table 1, Par. 0052; shows 
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a coding rate of 1/2, where for a given input of 1 information bit, 1 systematic bit and 1 parity bit 
is output out of the encoder. Thus in this instance, when a coding rate of l A is applied to the 
transmission condition of [H,x,x,L], 1 systematic bit is transmitted on the H condition, thus 
denoting Nl ^ N2 and since 2 bits (one systematic under H condition; one parity under L 
condition) is transmitted, the transmission also shows M1=M2.). 

As to claim 19, further modified Kim said demultiplexer operates to maximize a number 
of systematic bits in the first portion Ml (Kim: Par. 0054; note that during transmission 
condition [H,x,x,L], systematic bits are maximized in under the transmission condition H). 

As to claim 20, further modified Kim shows a first subpacket selector (Kim: Figure 3, 
modulator 68) having an input coupled to the first output of the demultiplexer (Kim: Figure 3; 
note input of modulator 68 is coupled to output of demultiplexer), 

an input coupled to an output of the feedback circuit (Kim: Figure 3, input of modulator 
coupled to output of controller which provides feedback information; Hottinen: page 8, 2 nd % 
note that data rate sampling to multiple beams is done at least partially using a second radio 
connection unit to first radio connection unit feedback), 

and an output coupled to the first antenna (Kim: Figure 3; note output of modulator of 68 
coupled to antennas 22-28), 

said first subpacket selector for selecting and combining, into a first transmission packet 
that is transmitted over the first channel, the first portion Ml and at least one additional 
subpacket from the first output of the demultiplexer (Kim: Figure 3 and Figure 8, steps 150-156; 
note the modulator 68 selects and multiplexes systematic bits which are output from distributor 
66; upon multiplexing/modulating, the systematic bits are transmitted on respective antennas), 



Application/Control Number: 1 0/7 1 8,837 Page 2 1 

Art Unit: 2416 

wherein a size of said first transmission packet is determined at least in part based on the 
output of channel feedback circuit (Kim: Par. 0054-0056; note the transmission of systematic bits 
and parity bits, each having a respective size depending on specified coding rate, are based on 
transmission channels condition supplied as a feedback through the controller). 

As to claim 24, further modified Kim shows wherein the at least one additional 
subpacket comprises only parity bits (Kim: Par. 0054-0056; note that depending on the coding 
rate and the transmission channel condition, one transmission stream may include only parity 
bits). 

As to claim 26, further modified Kim shows a channel interleaver disposed between the 
encoder and the demultiplexer and adapted to channel interleave the encoded packet of size M 
bits with other encoded packets (Kim: Figure 3 shows interleaver 64 disposed between encoder 
60 and distributor 66, where interleaver interleaves the systematic bits and the parity bits after 
encoding). 

12. Claims 15 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kim et 
al. (US 203/0128769; hereinafter Kim) in view of Hottinen et al (WO/02/47286; hereinafter 
Hottinen) in further view of Ketchum et al. (US 2003/0048856; hereinafter Ketchum) in further 
view of Kim et al. (US 7,277,407; hereinafter Kim II). 

As to claim 15, further modified Kim shows a second eigenvector block in series with 
the second output (Ketchum: Par. 0106-01 13, shows equation 27, that comprises of 3 matrices, 
one matrix shows b l...bNc which are the weighted modulation symbols for spatial subchannels 
1,2, ...NNc, second matrix shows eij which are the elements of eigenvector matrix E related to the 
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transmission characteristics and are also take into account in determining effective channel gains 
H(j,k) and third matrix, x 1... XNT which shows the precondition modulation symbols; Par. 
0111, shows the multiple preconditioned modulation symbols, transmitted on the channels 
available and modified by the eigenvector elements), 

said second eigenvector block coupled to said first and said second antenna for applying a 
weight factor to said second portion M2 of the M bits prior to transmission from said second 
antenna and for applying a weight factor to said second portion M2 of the M bits prior to 
transmission from said first antenna (Hottincn: page 23, 2 nd "|| to page 24, 3 rd % note the 
eigenanalysis shows that the eigenvectors determined by the eigenanalysis are fed back to the 
base station as sets of weights for downlink beamforming; for obtaining the weight vectors 
needed for beam forming, the terminal calculates two different vectors from this matrix R, e.g. 
the eigenvectors corresponding to the two largest eigenvalues of the matrix.). 

However, further modified Kim does not specifically show transmission at a second 
power modified by a third weight value at a given antenna, and from another antenna at the 
second power modified by a fourth weight value. 

However, the above-mentioned claim limitations are well-established in the art as 
evidenced by Kim II. Specifically, Kim II shows transmission at a second power modified by a 
third weight value at a given antenna (Figure 8; W 2 i applied to transmission on antenna 1), and 
from another antenna at the second power modified by a fourth weight value (Figure 8, note W 2 2 
applied to transmission on antenna 2; further note that the application of different weights are 
directly related to the power control for a given transmission on the antennas as shown at least in 
col. 2, lines 36-49). 
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In view of the above, having the system of further modified Kim, then given the well- 
established teaching of Kim II, it would have been obvious to one of ordinary skill in the art at 
the time of the invention to modify the system of further modified Kim as taught by Kim II, in 
order to provide proper control of a transmit antenna array for a given communications network 
(col. 5, lines 18-20). 

As to claim 16, further modified Kim shows wherein said third and fourth power weight 
factors are based on at least one of a size of said first Ml and second M2 portion and 

a channel quality of a first and second channel provided by said channel feedback circuit 
(Hottinen: page 12, 3 ld % note that the weight information, which includes sets of weights, data 
rates and power distribution, is determined based on short term variations (i.e. quality) of the 
received channels or based on stationary structure of the received channels or combination of 
both; page 8, 2 nd % note that data rate sampling to multiple beams is done at least partially using 
a second radio connection unit to first radio connection unit feedback), 

said first antenna transmitting over said first channel and said second antenna 
transmitting over said second channel. 

13. Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kim et al. (US 
203/0128769; hereinafter Kim) in view of Hottinen et al (WO/02/47286; hereinafter Hottinen) in 
further view of Ketchum et al. (US 2003/0048856; hereinafter Ketchum) in further view of Salvi 
(US 2004/0139383; hereinafter Salvi). 
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As to claim 17, further modified Hottinen shows the transmitter further comprising a 
channel interleaver of length M having an input coupled to the output of the encoder (Kim: 
Figure 3). 

Modified Hottinen does not specifically show said encoder comprises an interleaver of 
length N. 

However, the above-mentioned claim limitation is well-established in the art as 
evidenced by Salvi. Salvi shows said encoder comprises an interleaver of length N (Figure 2, 
interleaver) of size N (Table 1, Par. 0048; Par. 0040-0043). 

In view of the above, having the system of further modified Kim and then given the well- 
established teaching of Salvi, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to modify the system of further modified Kim as taught by Salvi in order to 
shorten delays in coding data (Par. 0010). 

14. Claims 22-23 and 28 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hottinen et al (WO/02/47286; hereinafter Hottinen) in view of Kim et al. (US 203/0128769; 
hereinafter Kim). 

As to claim 22, Kim shows an apparatus (Figure 3, transmitting device) comprising: 
an encoder to encode a plurality of input bits (Figure 3; Par. 0052; shows channel encoder 
60 encoding information bits); 

a demultiplexer (Figure 3; distributor 66), having an input coupled to an output of the 
encoder (Figure 3, distributor 66 shows an input coupled to an output of encoder 60), to 
adaptively split the encoded plurality of bits into a first subpacket defining a first subpacket size 
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and a second subpacket defining a second subpacket size (Figure 3; Par. 0054-0056; distributor 
66 divides input symbolic/parity bits and assigns each symbolic/parity bit for each antenna; 
distributor 66 outputs in parallel symbolic bits for antenna 1 (i.e. first portion Ml of M bits), 
symbolic bits for antenna 2 (i.e. second portion M2 of M bits) and so on; where each symbolic 
bit grouping has specific size based on coding rate and feedback information.); 

a first antenna coupled to an output of the demultiplexer (Figure 3, antenna 22 coupled to 
output of distributor 66), to transmit the first subpacket over a first channel (Figure 3, antenna 
22-28 are supplied for transmission over channels); and 

a second antenna coupled to an output of the demultiplexer (Figure 3, antenna 24 coupled 
to output of distributor 66), to transmit the second subpacket over a second channel (Figure 3, 
antenna 22-28 are supplied for transmission over channels). 

Kim does not show transmission a first rate and at a first power modified by a first weight 
value and at a second rate that differs from the first rate and at the first power modified by a 
second weight value. 

However, the above-mentioned claim limitations are well-established in the art as 
evidenced by Hottinen. 

Specifically, Hottinen shows transmission a first rate and at a first power modified by a 
first weight value (page 3, 3 rd % data signal is distributed to at least two beams (i.e. each data 
signal on each channel) for parallel transmission of the data signal in at least two partly different 
streams; page 17, 2 nd % note that beams are formed by assigning different sets of weights to the 
data signals for transmission from the antenna element; each beam is also assigned a data rates 
with which bits are to be transmitted and an output power.) and 
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at a second rate that differs from the first rate and at the first power modified by a second 
weight value (page 3, 3 rd % other data signal distributed in another beam of the at least two 
beams; page 17, 2 nd % note that beams are formed by assigning different sets of weights to the 
data signals for transmission from the antenna element; each beam is also assigned a data rates 
with which bits are to be transmitted and an output power. Page 20, 2 nd % further note that 
different rates, Rl, R2, etc. are assigned to different beams). 

In view of the above, having the system of Kim, then given the well-established teaching 
of Hottinen, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the system of Kim as taught by Hottinen, in order to allow high data rates in 
the downlink matched to the current channel conditions (page 3, 2 nd f). 

As to claim 23, modified Kim shows a channel feedback circuit (Hottinen: page 8, 2 nd % 
note that data rate sampling to multiple beams is done at least partially using a second radio 
connection unit to first radio connection unit feedback; Kim: Par. 0021; Par. 0071; a transmission 
condition of the transmission/reception antennas (for a given channel) may be determined), 

having an output coupled to an input of the demultiplexer (Kim: Figure 3; controller, 
which supplies the feedback information, is coupled to the input of the distributor 66), to provide 
a channel characteristic of at least the first channel by which the demultiplexer adaptively splits 
the encoded plurality of bits (Kim: Figure 3, shows input of distributor is also couple to output of 
controller; Par. 0071, 0078; note controller changes transmission data according to transmission 
condition supplied in feedback). 

As to claim 28, modified Kim shows a channel interleaver disposed between the encoder 
and the demultiplexer and adapted to channel interleave the encoded plurality of input bits with 
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other encoded packets (Kim: Figure 3 shows interleaver 64 disposed between encoder 60 and 
distributor 66, where interleaver interleaves the systematic bits and the parity bits after 
encoding). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to REDENTOR M. PASIA whose telephone number is (571)272- 
9745. The examiner can normally be reached on M-F 7:00am to 3:30pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Aung Moe can be reached on (571)272-7314. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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